Introduction {#sec1-1}
============

Endometrial cancer is the most common gynecologic malignancy and the fourth most common cancer diagnosis in women.\[[@ref1]\] The disease usually spreads by local or lymphatic dissemination.\[[@ref2]\] Distant metastases are less common and usually involve liver and lung,\[[@ref3]\] whereas bone is rarely affected, especially at diagnosis.\[[@ref4]\] In this report, we describe a case of bone metastasis of the cranial vault from endometrial carcinoma in an 80-year-old woman, along with a review of the pertinent literature regarding all major aspects of epidemiology, diagnosis, and management of skull metastases.

Case Report {#sec1-2}
===========

An 80-year-old woman, with a remote history of breast carcinoma (15 years before), underwent laparotomic hysterectomy with bilateral oophorectomy, pelvic lymphoadenectomy, and omentectomy for an endometrial carcinoma (clear-cell type, pT2b, N0, M0, G3, R0, V0, L0; FIGO IIb) at the end of 2008. Six weeks later, she received external fractionated radiotherapy (1.8 Gy fraction for a total dose of 50.4 Gy) on the pelvic area. Three years later, she developed a rapid expansive painless right temporo-parietal mass, non-pulsating, covered by normal cutis. A computed tomography (CT) scan of the head \[[Figure 1](#F1){ref-type="fig"}\] revealed an osteolytic lesion of the calvaria in the temporo-parietal area, suspicious for a metastasis. In January 2012, the patient underwent macroscopic radical resection of the tumor of the skull, invading the superior part of the temporalis muscle, with craniectomy and immediate acrylic cranioplasty. Underlying dura was removed and duraplasty with heterologous material was accomplished. Histological investigation documented a metastasis from carcinoma with clear-cell appearance in accordance with an endometrial origin \[[Figure 2](#F2){ref-type="fig"}\]. Subcutaneous tissue was not infiltrated as well as the galea and dura (histological confirmation). Postoperative course was uneventful. Given the radical resection, confirmed by a CT scan of the head \[[Figure 3](#F3){ref-type="fig"}\], no adjuvant treatment was prescribed at that time. Bone scintigraphy revealed no other suspicious lesions of the skeleton. At 4 months follow-up, the patient is alive and neither clinical nor radiological signs of local recurrence are present.

![Pre-operative CT scan of the head showing a large osteolytic lesion of the right calvaria](AJNS-9-242b-g001){#F1}

![Histological specimen documenting a clear-cell carcinoma of a possible endometrial origin](AJNS-9-242b-g002){#F2}

![Post-operative CT scan of the head displaying the complete resection of the metastatic lesion replaced by an heterologous cranioplasty](AJNS-9-242b-g003){#F3}

Discussion {#sec1-3}
==========

Bone metastases from endometrial carcinoma are uncommon, being clinically evident in no more than 15% of patients\[[@ref5]\] and only in 2-6% of cases at diagnosis.\[[@ref4]\] In a recent review of this topic,\[[@ref6]\] only 0.35% of women with endometrial cancer were suspected to have a bone metastasis (21 out of 6144 cases), with a histological confirmation in 57% of them. Fourteen out of 21 patients (66.6%) were in stage III-IV, and only in 29% of cases bone involvement was present at diagnosis (the median time from diagnosis to bone metastasis was 10 months). Median number of bone metastasis was 3, and interestingly, the most frequent histological subtype was endometrioid rather than the more aggressive clear-cell or papillary serous carcinomas. Median time to death after diagnosis of bone metastasis was 10 months. The most common locations are pelvis, spine, and lower-extremities bones, but other sites have been rarely reported (ribs, facial bones, and skull). Sporadic cases of secondary skull involvement from cutaneous scalp localization have been reported;\[[@ref2][@ref7]\] however, to the best of our knowledge, there are no previous detailed description of purely bone metastasis of the skull from endometrial carcinoma in the literature.

The cranium is the site of blood-borne metastases of various malignancies mainly by direct hematogenous spread and rarely by retrograde seeding through the Batson\'s valveless venous plexus that connects pelvic structures with the skull through epidural and dural veins (especially in prostate cancer).\[[@ref8][@ref9]\] In a recent review of a large series of skull metastases (175 cases), including many cases of calvarial lesions, the most frequent source was breast cancer (55%) both for calvarial and skull-base metastases, followed by lung (14%) and prostate (6%).\[[@ref10]\] In another report with a larger patient population (279) affected only by skull-base lesions, the most frequent primary tumor was prostate (38.5%), followed by breast (20.5%) and lymphoma (8%).\[[@ref8]\] The association of skull and brain metastasis has been reported in 30% of cases, mainly in patients with lung (33%) or breast (19%) neoplasms, but never in patients with prostate carcinoma.\[[@ref10]\]

The development of a skull metastasis is generally a late event in the course of a cancer disease due to the systemic progression of the tumor,\[[@ref8]\] with a median interval between diagnosis of the primary neoplasm and detection of a skull metastasis of 4 years (mean 6 years).\[[@ref10][@ref11]\] Calvarial metastases may cause a painless local swelling as well as focal pain, and when invading the dural and intradural space, signs/symptoms of increased intracranial pressure, seizures, meningeal irritation, and focal neurological disturbances may emerge.\[[@ref10]\] Skull-base metastases usually determine various combinations of cranial nerves' signs and pain. Greenberg *et al*.\[[@ref12]\] identified five different clinical syndromes related to the localization of the lesions: Orbital, parasellar, middle-fossa, jugular foramen, and occipital condyle syndrome.

Magnetic resonance imaging (MRI) using T2- and T1-weighted sequences before and after administration of gadolinium (along with fat suppression techniques) is the best method to detect skull metastases.\[[@ref8][@ref10][@ref13][@ref14]\] The typical picture consists of a hypointense lesion (substitution of diploic hyperintensefatsignal) on non-enhanced T1-weighted images with a variable appearance on T2-weighted images and a variable amount of enhancement after gadolinium administration on T1-weighted sequences with fat suppression techniques.\[[@ref8][@ref10]\] CT scan with bone window is a useful method to show lytic bone lesions, but is less effective than MRI for detecting a contrast-enhancing soft tissue mass and to define boundaries and degree of dural invasion as well as to identify concomitant brain metastases.\[[@ref8][@ref10]\]

Radionuclide bone scan offers relatively poor sensitivity in detecting purely osteolytic bone metastases, and fluorodeoxyglucose positron emission tomography (FDG-PET) seems to be associated with a similar diagnostic accuracy.\[[@ref10][@ref15]\] Differential diagnosis includes primary skull tumors (osteoma, chondroma, chondrosarcoma, chordoma, esthesioneuroblastoma, carcinoma of the nasopharynx) and tumor-like lesions (fibrous dysplasia, hyperostosis, eosinophilic granuloma). In comparison to patients with primary skull tumors, those with skull metastasis presented less frequently with neurologic deficits as well as skull-base lesions. Furthermore, patients with skull metastasis are usually older and with a shorter duration of symptoms as compared to those patients affected by benign tumor-like lesions.\[[@ref11]\]

As for other types of metastases, the prognosis associated with a skull metastasis is mainly related to the nature and dissemination of the primary tumor.\[[@ref8]\] The median survival time ranged from 9\[[@ref10][@ref11]\] to 31 months.\[[@ref8]\] In the subset of skull-base metastases, the presence of cranial nerve palsies indicate a poorer prognosis with an average of 5 months after the onset of cranial nerve dysfunction.\[[@ref8]\]

In addition to symptomatic treatments with steroids, biphosphonates (particularly Zolendronate),\[[@ref16]\] and analgesics,\[[@ref8]\] four modalities were used alone or in combination for patients with skull metastases: Radiotherapy, chemotherapy, surgery, and endocrinological therapy.\[[@ref10]\] Conventional fractionated irradiation, alone or in combination with chemotherapy and/or surgery, is still the most frequent primary therapy providing an excellent relief of pain\[[@ref8][@ref17][@ref18]\] and often (in up to 90% of cases)\[[@ref8]\] a regression of cranial nerve dysfunction lasting until death in most cases.\[[@ref19]\] Nevertheless, it must be reminded that the rate of response is influenced by the timing of radiotherapy: Patients with symptoms lasting less than 1 month have a response rate of 87% in comparison to 25% of those with more than 3 months of clinical history.\[[@ref20]\] Another important factor influencing the efficacy is the nature of the lesion, with lymphoma and breast cancer having a better response as compared to prostate or non--small-cell lung cancer.\[[@ref8][@ref21]\] To date, there are no convincing data supporting a schedule different from the classical one (30 Gy in 10 fractions).\[[@ref8]\] Radiosurgery is a relatively recent option mainly applied for the treatment of skull-base metastases, either as a primary form of therapy or as a secondary chance after a previous standard irradiation with clinical improvement and local tumor control in 61% and 67%, respectively, with an acceptable complication rate.\[[@ref22][@ref23]\]

Chemotherapy and/or hormonal therapy may be useful, especially in combination with radiation treatment, in some cases of breast or prostate carcinomas.\[[@ref8]\]

Surgery, generally consisting of a craniectomy with an immediate acrylic replacement, is indicated in selected symptomatic cases (painful masses, massive destruction of the bone with dural/subdural invasion, presence of neurologic deficit) mainly for single lesions of the calvaria (as in our case), giving the relatively short duration of the session and the low complication rate\[[@ref24]\] even for those cases overlying or invading the dural venous sinuses.\[[@ref25]\] With the recent improvements in surgical management of skull-base tumors, resection of selected single metastasis of the base of the skull is feasible and relatively safe, especially for those located in the sellar--parasellar area.\[[@ref26]\]

Conclusions {#sec1-4}
===========

This is a report of an extremely rare case of metastasis of the calvaria from endometrial carcinoma. Metastatic lesions of the skull are not infrequent during the course of solid or hematological tumors, and may cause pain and/or neurological problems. A prompt diagnosis is mandatory in order to define the best individualized treatment algorithm. If so, a good and long-lasting clinical outcome is possible.
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